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Commissioner 

US Department of Commerce 
United States Patent and Trademark 
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201 1 South Clark Place Room 
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ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
15 June 2001 (15.06.01) 




International application No. 

PCT/JP99/05035 


Applicant's or agent's file reference 
ntp-376 


International filing date (day/month/year) 

16 September 1999 (16.09.99) 


Priority date (day/month/year) 


Applicant 

FRISK, Piter etal 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 

13 April 2001 (13.04.01) 



in a notice effecting later election filed with the International Bureau on: 



2. The election 



□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


Henrik Nyberg 


1211 Geneva 20, Switzerland 
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SHIMIZU, Shozo 
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755-1, JinbaUenohara 
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JAPON 


Date of mailing (day/month/year) 

05 November 2001 (05.11.01) 


Applicant's or agent's file reference 
ntp-376 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/05035 


International filing date (day/month/year) 

16 September 1999 (16.09.99) 



1. The following indications appeared on record concerning: 

X the applicant | | the inventor [~J the agent j the common representative 


Name and Address 

NIHON TETRA PAK K.K. 
6-12, Kioicho 

Chiyoda-ku, Tokyo 102-8544 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following 
X the person | | the name j | the address \ 


change has been recorded concerning: 

~] the nationality [ | the residence 


Name and Address 

TETRA LAVAL HOLDINGS & FINANCE S.A. 
70, avenue General-Guisan 
CH-1009 Pully 
Switzerland 


State of Nationality 
CH 


State of Residence 
CH 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
| X | the receiving Office £ 
| | the International Searching Authority £ 
| X | the International Preliminary Examining Authority £ 


| the designated Offices concerned 
"x] the elected Offices concerned 
| other: 
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Authorized officer 
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Susumu KUBO 
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Telephone No.: (41-22) 338.83.38 
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International application No. 
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International filing date (day/month/year) 

16 September 1999 (16.09.99) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor |" ~| the agent I ) the common representative 
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FRISK, Piter 

Nihon Tetra Pak K.K. 

6-12, Kioicho 

Chikoda-ku, Tokyo 102-8544 
Japan 


State of Nationality 
SE 


State of Residence 
JP 
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Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
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Name and Address 

FRISK, Piter 

Nihon Tetra Pak K.K. 

6-12, Kioicho 

Chiyoda-ku 

Tokyo 102-8544 

Japan 


State of Nationality 
SE 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 




4. A copy of this notification has been sent to: 
| X | the receiving Office | [ the designated Offices concerned 
i J the International Searching Authority | X | the elected Offices concerned 
| X | the Internationa! Preliminary Examining Authority | other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Susumu KUBO 
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Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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Applicant's or agent's file reference 
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International application No. 

PCT/JP99/05035 


International filing date (day/month/year) 

16 September 1999 (16.09.99) 
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Th 
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the applicant X the inventor j ~J the agent j ~"j the common representative 


Name and Address 

KOBAYASHI, Norio 
Nihon Tetra Pak K.K. 
6-12, Kioicho 

Chikoda-ku, Tokyo 102-8544 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following 
| ~[ the person | | the name X the address | 


change has been recorded concerning: 
J the nationality J the residence 
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KOBAYASHI, Norio 
Nihon Tetra Pak K.K. 
6-12, Kioicho 
Chiyoda-ku 
Tokyo 102-8544 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 
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| the International Searching Authority | X| the elected Offices concerned 

X | the International Preliminary Examining Authority | | other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 
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1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 
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Date of mailing {day/month/year) 
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Applicant's or agent's file reference 
ntp-376 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/05035 


International filing date (day/month/year) 

16 September 1999 (16.09.99) 



1. The following indications appeare< 
X the applicant X 


j on record concerning: 
the inventor | | the agent | J the common representative 


Name and Address 

OGITA, Hiroaki 
Nihon Tetra Pak K.K. 
6-12, Kioicho 

Chikoda-ku, Tokyo 102-8544 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| J the person j J the name X the address [" [ the nationality [ | the residence 


Name and Address 

OGITA, Hiroaki 
Nihon Tetra Pak K.K. 
6-12, Kioicho 
Chiyoda-ku 
Tokyo 102-8544 
Japan 


State of Nationality 
JP 


State of Residence 
JP 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
| X | the receiving Office j [ the designated Offices concerned 
| [ the International Searching Authority | X | the elected Offices concerned 
| X | the International Preliminary Examining Authority | | other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Susumu KUBO 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 004426756 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/05035 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 B32B27/34, B32B27/32, B65D5/00, B29C47/06 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 B32B27/34, B32B27/32, B65D5/00, B29C47/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Toroku Koho 1996-1999 Kokai Jitsuyo Shinan Koho 1971-1999 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 9-277456, A (NIPPON PETROCHEMICALS CO., LTD.), 
28 October, 1997 (28.10.97) (Family: none) 

JP, 11-49140, A (Dainippon Printing Co., Ltd.), 
23 February, 1999 (23.02.99) (Family: none) 

JP, 6-80873, A (Ube Industries, Ltd.), 

22 March, 1994 (22.03.94) (Family: none) 

JP, 6-262739, A (Mitsubishi Gas Chemical Company, Inc.) , 
20 September, 1994 (20.09.94) (Family: none) 

JP, 9-58650, A (Tokyo Seishi K.K.), 

04 March, 1999 (04.03.99) (Family: none) 

JP, 9-278953, A (NIPPON PETROCHEMICALS CO., LTD.), 
28 October, 1997 (28.10.97) (Family: none) 



1-11 



1-11 



1-11 



1-11 



1-11 



1-11 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A n document defining the general state of the ait which is not 

considered to be of particular relevance 
"IT earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international tiling date but later 
than the priority date claimed 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

w &" document member of the same patent family 



Date of the actual completion of the international search 
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Date of mailing of the international search report 
14 December, 1999 (14.12.99) 
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PATENT COOPERATION TflWtTY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 arid Rule 70) 




Applicant's or agent's file reference 
NTP376 


A ™. irhM SeeNotificationofTransmittaloflnternational Preliminary 
HER ACTION Examinatjon Report (Form PC T/IPEA/416) 


International application No. 

PCT/JP99/05035 


International filing date {day/month/year) 
16 September 1999 (16.09.99) 


Priority date (day/month/year) 


International Patent Classification (IPC) or national classification and IPC " 
B32B 27/34, 27/32, B65D 5/00, B29C 47/06 


Applicant 

TETRA LAVAL HOLDINGS & FINANCE S.A. 



1. This international preliminary examination report has been prepared by.this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36, 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I | This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have 
' — ' been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, jnyentive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 

11 


El 

□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

13 April 2001 (13.04.01) 


Date of completion of this report 

06 December 2001 (06.12.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No.. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



international application No. 

INTERN * riONAL I £H I IMINAR> EX MV1IN KT\Q^ REPOR1 | PCT/JP99/05035 



I. Basis of the report 



I. With regard to the elements of the international application:* 
j^Xj the international application as originally filed 

| 1 the description: 

pages ■ ./ . as originally filed 

pages . filed with the demand 

pages . filed with the letter of 



1 | the claims: 

pages , as originally filed 

pages , as amended (together with any statement under Article 19 

pages - , filed with the demand 

P a g es , filed with the letter of 

| | the drawings: 

pages 9 as originally filed 

pages . , filed with the demand 

P a g es , filed with the; letter of 

1 | the sequence listing part of the description: 

P a £ es , as originally filed 

P a £ es ; , , filed with the demand 

P a g es filed with the .letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. - 

These elements were available or furnished to this Authoritv in the following languaae which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
1 1 the language of publication of the international application (under Rule 48.3(b)). 

□ 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminarv examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. * 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form. ' 
furnished subsequently to this Authoritv in computer readable form. . 

□ 

The statement that the subsequently furnished written .sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable "form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of. 

the description, pages 

1 1 the claims, Nos. 

1 1 the drawings, sheets/fig 



□ 
□ 
□ 



- I I This report has been established as if (some of) the amendments had not be\en made, since they have been considered to go 
1 — beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70:2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70. J 6 
and70.17). 

** Any replacement sheet containing such amendments must be referred to under item 7 and annexed to this report. 



Form PCT/1PEA/409 (Box 1) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



iternational application No. 
PCT/JP 99/05035 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-11 



1-11 



1-11 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 
Document 1 



Document 2 



Document 3 : 



Document 4 



JP, 9-58650, A (Tokyo Seishi K.K.), 4 March 
1997 (04.03.97) 

JP, 9-277456, A (Nippon Petrochemicals Co., 

Ltd.), 28 October 1997 (28.10.97) 

JP, 9-278953, A (Nippon Petrochemicals, Co., 

Ltd.), 28 October 1997 (28.10.97) 

JP, 6-80873, A (Ube Industries, Ltd.), 22 

March 1994 (22.03.94) 



Claims 1 to 4 and 6 to 11 do not involve an 
inventive step in the light of Documents 1 to 3 cited in 
the international search report. 

Document 1 (claims, paragraphs [0008], [0010], 
[0014], and [0015], and examples) discloses the provision 
of a layer containing Nylon-MXD6 on a paper base material 
to manufacture a paper container; the fact that the layer 
containing Nylon-MXD6 may be a mixed layer containing 
another polyamide resin such as Nylon-6; manufacturing 
done by extruding the polyamide resin onto and coating the 
paper base material; provision of a modified polyolefin 
layer and a polyolefin heat-sealing layer on top of the 
polyamide resin layer; and formation of the above layers 
by extrusion coating. 

Document 1 does not disclose the use of a specified 



Form PCT/IPEA/409 (Box V) (January 1994) 



hernational application No. 

INTERNATIONAL PRELIMINARY EXAMINATION RFJ** >R I | p CT/ jp 99/05Q35 



LLDPE as the heat-sealing innermost layer. 

However, Document 2 (claims, paragraphs [0068] and 
[0087]) and Document 3 (claims, paragraphs [0068] and 
[0088], Embodiment 4, and Embodiment 10) disclose the use, 
as the resin in a heat-sealing resin layer, of a resin 
composition prepared using a metallocene catalyst and 
having an ethylene a-olefin with a molecular weight 
distribution of 1.5-5.0, a density of 0.86-0.96 g/cm 3 , and 
an MFR of 0.1-100 g/10 min as a principal component, the 
composition having an MFR of 1-50, preferably 2.0-30 g/10 
min, and a die swell ratio of 1.10-3.00, preferably 1.10- 
1.65; and the fact that the composition has excellent 
heat-sealing properties for heat-sealing at low 
temperatures. Document 3, in Embodiments 4 and 10, 
discloses the use of a composition having, respectively, a 
die swell ratio of 1.52 and 1.55. Thus, a person skilled 
in the art could easily conceive of adopting a composition 
disclosed in Documents 2 and 3 as a heat-sealing layer 
disclosed in Document 1 in order to improve heat-sealing 
properties . 

Moreover, in the light of the disclosures in 
Documents 2 and 3 (stating that the specified LLDPE has 
excellent low temperature heat-sealing properties), which 
state that at normal and high temperatures the heat- 
sealing properties are good, and in the light of the fact 
that the description does not confirm that a combination 
of a layer containing Nylon-MXD6 and a specified LLDPE 
innermost layer has markedly better heat-sealing 
properties at high temperatures than a combination of 
another layer and an LLDPE innermost layer, an effect 
wherein a seal is obtained over a broad temperature range 
from low temperatures to high temperatures by combining a 
layer containing Nylon-MXD6 and a specified LLDPE 



Form PCT/IPEA/409 (Box V) (January 1994) 



Rternational application No. 

INTERNA FIONA L P R £1.1 Ml N A R Y EXAMINATION RETORT PCT/ JP 99/05035 



innermost layer is not recognized as a particularly 
surprising effect . 

Performance beforehand of a corona treatment in 
order to improve adhesion between layers is standard 
practice for a person skilled in the art. 

Claim 5 does not involve an inventive step in the 
light of Documents 1 to 4 cited in the international 
search report. 

Document 4 discloses the uniform dispersion of a 
stratified silicate in a polyamide composition comprising 
an aliphatic polyamide and an aromatic polyamide to 
manufacture a composition for a film having excellent gas 
barrier properties. Thus, for a similar purpose, a person 
skilled in the art could easily conceive of adding and 
dispersing a stratified silicate in the polyamide resin 
layer disclosed in Document 1. 
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^5 (57) Abstract: A laminated material for packaging food, characterized in that the laminated material (10) comprises a paper core 
layer (1 1), a quality-maintaining intermediate layer (12) laminated inside the core layer, and an innermost layer capable of being 
^ sealed by heat ( 1 3), wherein the quality-maintaining intermediate layer comprises a blend polymer which is capable of being coated 
V© by extrusion, composed of 50 to 95 % of a polymer component A of nylon-MXD6 or EVOH, and 5 to 50 % of a polymer component 
ON B of nylon 6, nylon 66 or a blend thereof or PET, and is produced by being directly extruded and laminated on the core layer, and 
wherein the innermost layer comprises a linear low-density polyethylene having a narrow molecular weight distribution and has the 
i-H following property parameters: a mean density of 0.910 to 0.925, a peak melting point of 100 °C to 122 °C, a melt flow index of 5 
O to 20, a swelling ratio (SR) of 1.4 to 1 .6 and a layer thickness of 5 to 50 U m; and a method for producing the packaging material. 
^ The laminated material can be used for increasing the strength of a package having barrier property and improving the productivity 
^ and the cost/performance ratio for such a package. 
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(57) Abstract: A laminated material for packaging food, characterized in that the laminated material (10) comprises a paper core 
layer (1 1), a quality-maintaining intermediate layer (12) laminated inside the core layer, and an innermost layer capable of being 
^ sealed by heat (13), wherein the quality-maintaining intermediate layer comprises a blend polymer which is capable of being coated 
\^ by extrusion, composed of 50 to 95 % of a polymer component A of nylon-MXD6 or EVOH, and 5 to 50 % of a polymer component 
ON B of nylon 6, nylon 66 or a blend thereof or PET, and is produced by being directly extruded and laminated on the core layer, and 
J^H wherein the innermost layer comprises a linear low-density polyethylene having a narrow molecular weight distribution and has the 
following property parameters: a mean density of 0.910 to 0.925, a peak melting point of 100 °C to 122 °C, a melt flow index of 5 
O to 20, a swelling ratio (SR) of 1 .4 to 1 .6 and a layer thickness of 5 to 50 u m; and a method for producing the packaging material 

OThe laminated material can be used for increasing the strength of a package having barrier property and improving the productivity 
K and the cost/performance ratio for such a package. 
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t^d^-i*, ^n?n*tt\zm%\zmm-T:\ ^nztf, m^tcmmizm^ 
nzt. mmfl7,\zi$LT^nz>(DJV)T&*ihm\z!k-DTV2i? t . tot, 

25 ioTEVOH^ PVOH ^ ^f©^7/\* 'J 71 5 1 D HtJt S-M^ 
LfrU ^XA'^ItLTEVOH^ PVOH t£E^$$&mtPt<D 

£/^*I£#<Ji§6$nT^3 (JP A 5 1-4 1 0 7 8, JP A 58- 
160244, JPA 03-4 9953, JPA 0 4-179543, J 
P A 05-50562, JP A 05-261874, JP A 06-80 
35 8 7 3, JP A 0 6-3 0 5 0 8 6&£). 

JPA 51-4 1078 (tamA: ' ^-/^-) te, 
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JP A 5 8-160244 (fflKA : Mitti.) it. «S^ig*^ P > 

JP A 0 3-4 9 9 5 3 (ffiBKA : VJl^i-f ) te, ^^^5>l^>> ? 7 

3:>--f P>-MXD 6 £^-X<h-r3 ^-r;UA^5SI£*^{C»Sbfc^ffl(7) 
10 U 7ttill^^i*t§. 

±mo)m\z rt^D>-MXD6j tmfozn. ^n^^ura f 

JP A 0 4-179543 (ffiiA : AH*EP»iJ) *IJf$§i£^\ 4> 

& < £ t>*KS**Ji/v±fE-*-r □ >-m x d 6 m//&mtii# v*u7j> 

JP A 0 5-2 2 9 0 7 0 (£MA : >7XX h P) te> 
20 t, #f B S^ ij 7 5 H i: k- h y-J« 'J 1 1/7 ^ >irtl^giip a a$ 

JP A 05-50562 (fflUA : *B#TOJ) te, 
25 I//IKS#'J75 H^i:^f^U75 F^#<h<D^S£r#:fr£&£ 

JP A 05-261874 (fcBggA : ^D>-MXD 
6 & £ <D^r > U >y7 S >^3? U 7 S H t ^ P > - 6 fc £(£>fl!l<£># UTS 

J P A 0 6-8 0 8 7 3 (JUHA : ^g&Hjg) tt, Ite»#'J75 h*» 

35 ©^^7/tU7ttt$§t^SgM &'&2>Z\£*&>m 
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JP A 06-305086 (ttHRA : =£ffcJ6fc) tt, t-fP>-MXD 

JP A 06-305086 te, 2 «fflE#Sftfc# U 7 =i K 7^f ;UA £*K 
0(D#U75 HJit, □ >-MXD 6 < t 1 -DMfr 

^'J75 Fmomo&mz. j t(DnM8,iz&\,*TT&*><Mk»"&ti3L\,*o tea 

u J¥m$nfc^gfc^(3f>f^^^e.TS^o mz. 2$mm^nrz 

20 m&<Dm.mz&^T. to^mt. ^o^mtuos m^mmwm&W'D. 
jft#*iB3fi£fig$g^»Tffl ^ 6 ns8UH$m©# u v >\t. mm, 

i»Ulfl/> (LDPE) ~C$> D , ItfC, SJEffifi5B«#UX^U> 

25 *s:ftas«*. ^-?7-Mm&m^T'&z>nzx.^u>-a*i'7 

*rtJi»C«U^<£M5j?iJx^l^> (LLDPE) . Soffit* <5*SSg£?l§ 
#JflS$ttTV>* (JP A 6 2- 7 8 0 5 9, JP A60-99647 

y^ttfe^lC*#fcflinTViS. U5>U LDPE, EVAWt77- 

35 :* I/ 7 ^ a>fc>t$>&, j*^a-fe>PE, mLLDPEt^ns) 

*ffiffl-r*«&SSS*<S3g$nTVi-5 (JP A 07-148895, J 
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P A 08-337237, JP A 09-29868, JP A 09-5 
2 2 9 9, J P A 09-76435, JP A 09-142455, JP A 
0 9- 8 6 5 3 7, 9 - 7 6 3 7 5fc£). :®^^Dt>PEIl 

5 &D. &UK.fom~Z&Z>ZLt.ifitoe>tlT^2> (BBR^WWO 9 3/0 8 2 2 

m&m. mm" -f^^v?" 44ti^6oi, atir <t^mm n 39 

#9^4 8H, im" f^X^y?" 4 4#1 0-^8 3H). L^L&d*e>, 
date, »K37Ji^a6*W»:*«JB&*fflttt««a3--r>f >^T^>^i: 

\z£K>mm-r2>z i^t, a&sw Kfi&«uusm*« 

0, M^t- h^-^-r^^t^T?^, fro, 35^F^$KDi&Ktc^§£ 

25 je(3, £©»9i©sw«* wmbu-h mm) ^sm-v^-DX^nT. 
ttfT'gmm&ffiz&ML. &mw<Dt&mmm-zt- h^-^ttftawfl 

30 ~1 0iltClfjS#^MS$nTfe^ll^^-Xf«j:^O^^tC«J:<3iU 

^<i:fciK37i (11), mziTmvftmizmmzntz&m&ft®. 

35 ^HQJi (1 2) KX£, k-h~>-;M£«l*lJf (1 3) *>&efc£*iBifi£ffi!* 

mttn (1 0) t&^t, 
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□ & (t-fo>-MXD6) X«x^i/>b*-;UT;i/3-;^a^ (ev 
OH) ©^'Jt-^A5 0-9 5%<!:, t<D>-6 (PA-6), ir^ 

□ >-66 (PA-66) Xttt'f 6 it'f D> - 6 6 t©^l/> K 
5 (PA-6/66) gb<(^UX?U>T^7^l/-h (PET) CO^U 

£&^TU 0. 9 10-0. 9 2 5©?«, 1 0 0t:~l 2 2t:cDtf 
10 -*8fcj& % 5-2 0©^JH7P — T >xy^X, 1. 4-1. ecDT^x 
U>^ (SR) W5~5 0 wm0lH5~5 0^m©#ttA°7^-^^ 

tf'jT-tt, t'fDy-MXDec^'jT-MAL ^-f n>-6 (PA 
15 -6). t-fn>-66 (PA-66) Xtit-fP>-6 tt-fD>-6 6 
t©^>H (PA-6/6 6) ©#y^-j&#B<hfr£&5. 

0-9 0llA-t>h, cfcD#£L<«7 0-8 0li/t-t>ht^D 
>-MXD6<h, 4 0- 3 0liA-t>h, =tO$?^L<«3 0-2 0« 
20 i/^-t>h©t'fn>-6t3j^&5. 

nrm (i i), m^Tmvmmizmmzntz&m&w&tpmm (12) s 
k-h->-;H4*rt» (13) frz>f$.z&&&$immmttm (10 £ 

25 ^^ + ->U>S?75>i:T^i;>Kt©|g^a^ (t-fD>-MXD 
6) 0^^7-^5 0-9 5%^, t^n>-6 (PA-6), t<D 
>- 6 6 (PA-6 6)X«^--TP>-6<i:^--rn>-6 6 £l<D~7U>F (P 
A-6/66) ^U7-^B5-5 0%iO7l/>K#U7-^ ^3 

'>-;i'tt#'J-T--*«pmLii--5 t ^>^LTk-h'>-;i/tt«rtJf (1 3) 

*t^flM*lrt5«»tt^ U X5P l^>£4>& < i fettl, 
35 0. 9 1 0-0. 9 2 5®¥*3&ft. 1 0 0 1:- 1 2 2 t:cD tf-^S6^C> 5 
-2 0CD^;i/h7D— r >f>^X, 1. 4-1. 6(D7.^7x'J>^ (S 
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5 D6) &t*XD>-6 (PA-6) Z<£tSZf U> F# U ^-©fiftftJttt 

Tt- h 5/— k- h v-;M4grtJf t tfctc, 37io- ©lefts 

T, OBJffi (FBL), (UBL), IB£*IB£©8>*^ta-&« (DUP 

LEX), *U-D-h«Rtf^M»#^b1*!lft (MB) *M 
fgBJ lci3 ^-TtlT t> <fc 

#'J-7-|J»BO#U75 Htl/Ttt, mXit^u>-6 (PA-6), 
15 t-fn>-66 (PA-66) ^fctit^ D > - 6 tt-f D> - 6 6 i:®7* 
1/>H (PA-6/6 6) 3S'J7-^B©^U75 K£> #U 

$ n& #r*fe «kOT[# £ n& v-;nt« & sure* l 

20 -5a t-f D>-MXD 6f fr(D«»f^©#mi, fco tz® 2 ~~ 3 XT* 0 . - 

^ gqs^u— K0PA-6TH 4oo-6oora§. l 

frU )iiS(C#Vi»<DPA-6«, ^X/\*'J 7tt^P A- 6 WiC ioTM 

^ffloJ^yu^H^BO^UTa K©W*, t^o>-6 (PA-6), 
25 PA-6 6^ JttHDMG&l (PA-6/6 6) T&5o 

CKD^BJi'&^T, t-<o>-MXD6^<]:^ , J?-^B0* 1 J75 

^jt^f&s (dsc) mfeiz&vmm; wz.\t2m) <Dm*tzm&&tctemm 

30 *J£2o) <JD>c;i/hh!-^Sr*r» ^ h U V 9 * £ LX<Di~^ U >-MXD 
6*tt5«jR (#lx.fcf2*B) <£>T/l/>F4r?&£o 5 fcigfnb&H 

A'J7tt©^'J y h^THS. 

•7-^fee>nTliS^-fD>-MXD6<Djt^H, 5 0li/t- fe>h£ 
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MA-fr-D 9 5 »S/1-ii> h^T* 0 , L < te, 6 0-9 0 li/t- 
-fe>K *fc$?£L<tt, 7 0-8 0lIA-t>ST*l>. 

8 0H5!t< D>-MXD 6 ^ JtO^ U> KiH ^§6 011^ 

MXDeXfJEVOHC^UT-MAt. PA-6, PA-6 6X&PA 
10 -6/6 6gL<liPET©^>j7-^Bt©ff|liln-f^ >^«Jjt£& 

D>MXD6t, *'J7-MOPA-6, PA-66X(lPA-6/ 
6 6 £<DZ?\/> KffclC, EVOH©^ij7-^At, *'J7-^B©P 
A-6. PA-6 6X(JPA-6/6 6i©yu>K, RZS. ^fD>-M 
15 XD6(D^UV-^A«Ji, PET^ij7-^Bt©^l/>h't), WtH 

it. *-5--(U>>7V-)\<mvY\ (NCH) T?&9> ilCONCH^ 
fc£, PA- 6, PA-6 6, PA-6/6 6^C«Jf(D#Uy5 H<h, 

ft £ L < tt, p d u««*#'I4'P^JI*(^ TO^g^ 1 ~ 8 0 5 ^ D >©tg 
25 ClCO^lC^^T, ^/J^S^(DS^i:«, -3^0. 0 0 

5 o%vA±.i)m*M^%z\tt£<-&~mzftffiis. m^z¥-n&&z$/ 
30 ^fc«^>^A(c. i o o A&±.<Dmmm&it&^Tft=f-mzttWLV'T:^z> 
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(Di^^'JJiH^, rjournal of Applied Polymer Science, Vol. 

49, 1 2 5 9-1 2 6 4 ( 1 9 9 3 ) " £' Vol. 5 5 , 1 1 9-1 2 3 (1 9 
9 5) J fCfE*c£ftT^3 0 PA-6£JfO*Uy H£, f<OMT*0, 
PA- 6, PA-6^cil PA-6/6 61:S^<NCHH ^(DB* 

TV>£. £6>lC, NCHft *6&fcPA-6«fc'K tt2fl5&$?fc7KSmU 7 
tt^W-T^c ^<D»WO^U>H*'J-7-fcjaS»:NCH©«fJtt, PA- 6 
TS-cf ^WtcA^BT^T^S (#I*J£, ^ffiK£M38. Grade 

1 0 2 2CM1). 

10 H©<fc-5/j:S«3iB8Jfi01S»^^Ttt. SBT?£ r *>'£Aa:Jfcte3£Bl7 

l<, o. i~i omm%tf2t>izftf-3iV\,\ mvt&M&<D&&m&o. o 

tot, t-fn>-MXD6^ PA-6S^<NCHti^t 

z>zt\z&^>T. mmw&MfzWte < mmu^Ts/^ u 7ttn#*# & 
*b#& p a- 6 (DfemotpT-m cmm\z&\,*TJ3xrt u t^k^^o c t& 

20 mmz. mvmf. ^-«^A'U7i^itt5^i:, infold 

o^Oil^i, lot, ^7"^Mi:^t5«k 0**Vi»ttt*» 

O^I/>H«A», ft 5*15. 7 5ll5!(Dt'rn>-MXD6^ < i;U! 

2 5»»*©NCH-PA6 0ig£-#l&, 2 0 O*K±0W^f0#i;$io 

25 *fgW©»*Hr*tt«tC*^T, Na, K, L i IkXSC a £B&< &JH< 
(M^ltt. Ag, Zn, Co, Cd, Cud^I«nfc^Kt» X 

£3, ^oji«^Bi*&e#*s, mm, *ji§m, ^6:/ f 
30 z&mmmttmz%z.(DVimmm$-2nz>o 

£\ Ag, Zn, Co, Cd, Cua»£8lftt;fc&JS©7KRT#teJi[£* 

35 S&flJO^ftTtt, ±f3£>5Hifc?&tC7;i/;*J «J ftffi&ft 
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WiZ, t-fP>-MXD 6 &<£tS?>U h^'jT-O^'J^-^Bl;, 
NCH5:f5 Z\£iZ&-oT, s&§§<£> rfigftj Of£»/W>-f5„ rjgmj it, 

NCH-PA6©3l^©?l5|l9^(t ft 8 3 0 - 8 8 0 N/mm 2 T& 0 > - 
PA-6MTH ^nti, **J5 8 0-6 0 0N/mm 2 &CTiT&^o/i. 

<dx\ mn<D&w*ffit>-? z. tit, ^t^igtt^t>oT^5. 

£^<Dmmiz&<MfoLtc&mmmFamm-c%z>tmmz, ^/tur 
tt»^£D&#$n, Mizm^nmfJbmom&Mm^te^&mmm&oim 

mm-m<D^m • ^mw^t*^ h tiz& d, i©m • &*&&ttastt 

m&vu-Tj it, mt<D±iznm»jmtsi®M77 7>?- 
tz7j ji&mtomiz, femy^xT-yZfDmmmowmviz&^T, s# 

H^^jt^^mbr!-^^ >7iz£%Mm&<D%x/v)y&mt, m3 

30 0-4 0*£T&S£n5. 

m^TM) ±iz5mmm^nvtiivr^zth-^mx'$,^o 

t<D>-MXD 6 tPA-6, £rzitNCH(D*7U> Htl*^^oT^ 

mm®m<DM^mm&<D±miz ! &mT'&z> 0 
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SWC^Tfc&StoW-TttfcV*. PA-6lim ft, J¥ft> 

««i:«^'f*tT5^i:*Ii*U^. tot, tt<Ktt»t*^T^ 

H«tc. NCH*fcttPA-6 tNCHCi^HOiH * 
10 #«b«t^-J. t-fD>-MXD6ii-MiC#<. L*>U t^D 

5j?uxf i/»it*©sfi^i/TD7ii: D D nS§ittt * ro je s «jb u 

t3-r^ >^iaoT, ii^A*U7W<J3 0-4 OA'- fe>h*>3fc 

25 fcttTtete^. ^nttt'f □ >mxd 6 i:fc*»t^T, fz&/v, 

SS©-Sg©li#£S#^— XT**«fc 5 lc, i^tB*tMKT:J-r a >-MX 

Kftft&iflfaJltt* &&J;^3~3 0g/m 2 T\ J;0ff*Ktt4-12g 
/m 2 , «fc*?£L<«5~8g/m 2 T\ 37lCt*t5. £n©3*tt» 
5g/B 2 **©*#*T»* • Mt*i:. A'J7#tt«^t)©^^ 

35 _ 
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(i3) a*, mm. ^l<«, &m^^mmt\^-h^-)mmmm a 

U 0. 9 0 0-0. 9 2 5,£?£L<teO. 9 0 5-0. 9 1 0«g 
^ 8 8-1 0 31:, #£t,<te9 3-1 0 3X2(D¥-?m&. 5-20© 
^;Uh^o — f>T7^X, 1. 4-1. 6©X^i'J>^$ (Swe 1 1 
i ng Ratio, SR) mS2 0-5 0 um, JfSK(i2 0-3 0y 

^Ti^ L^^^M^^T ijxfl/> ( m L L 

DPE) ^^<chfc^W-r^»yU>H^U-7-^-5 0 KDmLLDPE 

\z& z>m&%?<D * 9 n-t >mvt 1 7)i^v> t (Dm^tD^iz £ z>mm. 

x>-i, Mr-fe^—i, 4-p<^;i/^>^>- i, *^>-i^iffrf£> 

X^V>.^r5^j;i/ (EXXON CHEMICAL) *t§S{c7)j£ I a£ Tx^ 
*f*7h (EXACT)j, *Bk W-*r^ti)V (DOWCHEMI CAL) 
tt«©iSid6* r77^-f^- (AFFINITY), r X >>r-^ 
(ENGAGE)j m-(D*?n±>Mm&m^Tn&LfcJL?-U>- a • * 

*H69!fc*^T, ±IB«fttA7^-^S^-riS0» mLLDPEM 
WKte, B«Stt^:i*) C«nfci«fi««#ijxfU> (LLDPE), 

u x^ v u x^ u >, # u y d tf i/ >, x^ i/ >m#«^# 
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fi£*7&^ffl^e>nT^fcig^^UX5 i U> (LDPE) fc^T&S. 

7»K$n5tf^iJl^l/><D^i:LTH0. 91-0. 9 3 
g/cm 3 m ^fitttttl x l o 2 ~l x l o 8 > /^h7n-l/ 
5 h (MFR) tUTttO. I~2 0g/10mintft5. ft*. S*« 

10 "V—ifi* 1. 4~1. 6©X9i'J>^ (Swe 1 1 ingRat io> 
Vysfmttt. /Jl/h7D-Hb (MFR) fflfe<Dtctb<D J I St£^7j& 

agouti £^-r„ 

1±, i o ot~i 2 2 *c £Djy£#Hc±teA^ 

20 l#©fcr-£©*£\ 115t&IA^fWttO. 9 2 ojy.±-ea5?> 
&R#*9, mic*©tf— 5 1***1 i 5t^iA*0 

0. 9 1 5Kit$5W$5. 

25 J*5«£, /^□t>«lli'eI^l/&X?l/>-atU7^ >^M^O# 
*T**»EVi^P«»# (Mw/Mn^3), 3gL < tt»EVMl&J5!c$M&**U 

mT*m& vitte&m$ u u > ©^o-otfe s&^shrtj &&&& *> , 
&n^n^mmt^-b^-)v^mnm(Dmizmm^n^m^<D^ 
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^r>, toy^i/y, ^u^^xx ^u-rvyi/>, x^i/>- 

- (I OK ^?-U>-Wmtl-)l&m&& (EVA), ^(Dffi^^ffl^T, 

10 ztLt><Dmmm&mmm£i<7:mm-rz>z.£bT^2> 0 ^<Dm<Dmz\t. 3 

-5 0^, &£L<\t3^6 ummtWMT'&K). £?i;L<«, ^»^JS«, 
If 3w-6w©EVAX«IOT^^ ttfrOlZ. fOgfttO^ 

15 M»©i^ii:iT, &ttftm&m\zmmtsntzMvsw.mmtLTiz. 
^j^^ux?i/> ) #uyptfi/>, x^i/>^a^7^^o#u^u 
7^ >%kffim-v&io. ^^6ffl^e>nTv^ig^^ux^i/> (ldp 
e) ©tetc. m^mztt-rzmfti mm&, nm\t, mmm&taz) \z&n 

^^iS^S#UX5 1 l/> (LLDPE), ^WiJX^L^^'JIf 
i^IilrtltOgWH — 7j-e«, ^^.aOTK^W^TK^fCck 

-u >^«, &£ttm^nm®^f&M?zmizmmmz&<fr~Dm®ti; 

m&$>&£^l 5-3 5g/V», $f^L<«fei5j;^2 5-3 0g/m 2 > 
30 Sfc, m9\-m<Dif^)*U7 j >»tt, ^cfc^l 2-2 0g/m 2 M, 

<«i 5-2 og//m 2 a-emi ! u$n-i) 6 

2 n^aaa ssbbut 5 & ©gifitis «k # / $ tz izm mmm & mm iz^x 
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scaiping #tt> tth\z, z/-frmm^&mmm&*m&-rz>z.t&T* 

^D>-MXD6^oyi/>H^'jT-(t M5f& r^fA'ijjj # 
14, -Tftfr^ non-scalping #t£<hl^, t^5> C, ^#St>' 

^£LV>IMi<Z>^i£fi/In n a «, (371) (DmUzW^tz 

mjxnn u 7 □"oins&tt* mm & «t 2 # @ , ^ l < «jg k # < ©/t u 7 ® 

ftmm&frz~fe<vm*tmmwmte£fimmm<Dttttmzm^mFa 
15 ^Maic^tf-r^ttn^fc, t^n>-MXD6M©7i'>H# i J7-^ 

e>^AU7liaO, &K>m^WtT?2>Z\£. m\^<\t^.\zM\\zWfx-t 

20 from***, &m®mzmm&mttn*f$.mvwm-rz>m\z, ~>-;kot& 
^iSc-r^^^o cintt, t- h ><-)v>&mp\m(Dmz, t-hz/-)i 
vk<DmtfmizmmztLT^z>(D-e. ~>-u>^-m, m^n&&Mm<Dfam 

mi<tz t— h z/-)Mimfamtmz. t- h is-Mz&znzfrz-e&Zo 

fiiJ©-r^T©#Uv-S^, &W&LlzJ:-oTnT\zmmT2>o z\(Df£W<D 
ft&L^mmz&^T. t-hy-JHl^'J-T-^, ^Kn7^0^<|iJ 

iz (\,*t>®% r^cD«ttj (Dtcib) tot, mttiz. 
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mmvffimtzmw 

sg i m\z^Tmm&mm<Dmmjj&zmi&mz7jk?®.mm, msmit, 
&2miz7x?mmnmm<Dmmjj&&mj£mz7ik-rmmm. i6itt % 

ut. z<DmA(DmMoMMiz^^TmwzmmLTmmizmw-rz> 0 

«<DI3T«1 lS^tf. 3711 iort#M(c, t-fn>-MXD6Itt 
EVOHOJjf'jT-^At, PA-6, PA-6 6, PA-6/6 6Xtt 

20 #'J75 h*^l/>K«0^D>-MXD6O^lH ff$Ktt^l/> 
Kfe©5 0-9 5llHi, «t>$?£L<te7 0-8 Oli^^.^ d<Z),&St 
fff*tt<CWiO#y 7$ H^U> H*CD-f-f >ifitt, #*L<tt, 5 
~ 1 Og/m 2 T&<§> 0 

25 «8M3-+hbi 2«, iifdi»37ii i iz}m\z£<mmrz>zt 

&*mm&mmistc.m&izit'<T. nrmi i ±^<Dmmmte§ i a m&m i &* 
mm 1 2©3-f^>^: ( fcoT > m3 o-4 o/i— fe>ht)^m^7>; > ?u 

1£«rt«13tt, ff$L<H 'Ml^-f^ >^iTS-5. 
tt©#U 1 LDPE $Zlt\* m-PE, *fe«^ne>0 2 T 
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